Substitution of two insulin receptor carboxy-terminal tyrosines with phenylalanine impairs the expression of MAP kinase phosphatase-1 (MKP-1) mRNA.
Cells expressing mutant insulin receptors (Y/F2), in which tyrosines 1316 and 1322 have been replaced with phenylalanine, exhibit enhanced insulin-induced MAP kinase activity and DNA synthesis in comparison with cells expressing wild type insulin receptors (Hirc B). To elucidate the mechanism of enhanced responsiveness, the expression of MAP kinase phosphatase-1 (MKP-1), a negative regulator of MAP kinase activity, was measured in Hirc B and Y/F2 cells incubated in the absence and presence of insulin for various periods of time, and over increasing concentrations of the ligand. Treatment of both cell lines with insulin induced a time and concentration-dependent relative increase in MKP-1 mRNA expression. However, in Y/F2 cells both basal and insulin-stimulated MKP-1 mRNA levels were more than 60% lower than that observed in cells transfected with the wildtype receptors. Cyclic AMP analog (8-Br-cAMP)/inducer (Forskoline) increased MKP-1 mRNA levels in both cell lines, and to a lesser extent in Y/F2 cells. In contrast to insulin the relative increase in MKP-1 mRNA expression induced by 8-Br-cAMP or forskoline was similar in Y/F2 and Hirc B cells. The overexpression of MKP-1 in Y/F2 cells inhibited insulin stimulated DNA synthesis. Transfection of wild type insulin receptors into Y/F2 cells increased basal levels of MKP-1. These results suggest that insulin receptor tyrosine residues 13/16 and 1322 play an important role in the regulation of MKP-1 expression both under basal and insulin stimulated conditions, and are not necessary for the induction of MKP-1 mRNA by cAMP. Furthermore, the enhanced insulin induced mitogenic signaling seen in Y/F2 cells is, at least in part, due to impaired MKP-1 expression.